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ACTION: Final rule.

SUMMARY: The NMFS is issuing a final
determination that the Southern
Oregon/Northern California Coast
Evolutionarily Significant Unit (ESU) of
coho salmon (Oncorhynchus kisutch) is
a “‘species” under the Endangered
Species Act (ESA) of 1973, as amended,
and is being listed as threatened. Coho
salmon populations are very depressed
in this ESU, currently numbering less
than 10,000 naturally-produced adults.
The threats to this ESU are numerous
and varied. Several human-caused
factors, including habitat degradation,
harvest, and artificial propagation,
exacerbate the adverse effects of natural
environmental variability brought about
by drought, floods, and poor ocean
conditions. NMFS has determined that
existing regulatory mechanisms are
either inadequate or not implemented
well enough to conserve this ESU.
While conservation efforts are underway
for some populations in this ESU, they
are not considered sufficient to change
the likelihood that the ESU as a whole
will become endangered in the
foreseeable future. NMFS will issue
shortly protective regulations under
section 4(d) of the ESA, which will
apply section 9(a) prohibitions to this
ESU, with certain exceptions. NMFS
does not expect those regulations to
become effective before July 1, 1997.

NMPFS has further determined that the
Oregon Coast ESU does not warrant
listing at this time. Accordingly, NMFS
will consider the Oregon Coast coho
salmon ESU to be a candidate species in
3 years (or earlier if warranted by new
information).

EFFECTIVE DATE: June 5, 1997.
ADDRESSES: Garth Griffin, NMFS,
Northwest Region, Protected Species
Program, 525 N.E. Oregon St., Suite 500,
Portland, OR 97232-2737; Craig
Wingert, NMFS, Southwest Region,
Protected Species Management
Division, 501 W. Ocean Blvd., Suite
4200, Long Beach, CA 90802-4213; or
Joe Blum, NMFS, Office of Protected
Resources, 1315 East-West Highway,
Silver Spring, MD 20910.

FOR FURTHER INFORMATION CONTACT:
Garth Griffin at (503) 231-2005; Craig
Wingert at (310) 980-4021; or Joe Blum
at (301) 713-1401.

SUPPLEMENTARY INFORMATION:
Species Background

The coho salmon (Oncorhynchus
kisutch) is an anadromous salmonid
species that was historically distributed
throughout the North Pacific Ocean
from central California to Point Hope,
AK, through the Aleutian Islands, and
from the Anadyr River, Russia, south to
Hokkaido, Japan. Historically, this
species probably inhabited most coastal
streams in Washington, Oregon, and
northern and central California. Some
populations, now extinct, are believed
to have migrated hundreds of miles
inland to spawn in tributaries of the
upper Columbia River in Washington
and the Snake River in Idaho.

Coho salmon on the west coast of the
contiguous United States and much of
British Columbia generally exhibit a
relatively simple 3-year life cycle.
Adults typically begin their freshwater
spawning migration in the late summer
and fall, spawn by mid-winter, and then
die. The run and spawning times vary
between and within populations.
Depending on river temperatures, eggs
incubate in “‘redds” (gravel nests
excavated by spawning females) for 1.5
to 4 months before hatching as
“alevins” (a larval life stage dependent
on food stored in a yolk sac). Following
yolk sac absorption, alevins emerge
from the gravel as young juveniles or
“fry”” and begin actively feeding.
Juveniles rear in fresh water for up to 15
months, then migrate to the ocean as
“smolts” in the spring. Coho salmon
typically spend 2 growing seasons in the
ocean before returning to their natal
stream to spawn as 3 year-olds. Some
precocious males, called *‘jacks,” return
to spawn after only 6 months at sea.

During this century, indigenous,
naturally-reproducing populations of
coho salmon have been extirpated in
nearly all Columbia River tributaries
and they are in decline in numerous
coastal streams throughout Washington,
Oregon, and California. NMFS’’ coho

salmon status review identified six
distinct population segments (i.e., ESUS)
in Washington, Oregon, and California
and noted that natural runs in all ESUs
are substantially below historical levels
(Weitkamp, et al. 1995). At least 33
populations have been identified by
state agencies and conservation groups
as being at moderate or high risk of
extinction. In general, the impacts on
West Coast coho salmon stocks decrease
geographically from south to north, with
the central California stocks being in the
worst condition.

This Federal Register document
focuses on listing determinations for
two coho salmon ESUs—the Southern
Oregon/Northern California Coast ESU
and the Oregon Coast ESU—both of
which were proposed as threatened
species under the ESA on July 25, 1995
(60 FR 38011). The Southern Oregon/
Northern California Coast ESU is
composed of populations between Punta
Gorda (CA) and Cape Blanco (OR). In
the 1940s, estimated abundance of coho
salmon in this ESU ranged from 150,000
to 400,000 naturally spawning fish.
Today, coho populations in this ESU are
very depressed, currently numbering
approximately 10,000 naturally
produced adults. Populations in the
California portion of this ESU could be
less than 6 percent of their abundance
during the 1940s (CDFG, 1994), while
Oregon populations have exhibited a
similar but slightly less severe decline
(ODFW, 1995); however, it is important
to note that population abundance in
the Rogue River Basin has increased
substantially over the last 3 years
(NMFS, 1997a). The bulk of current
coho salmon production in this ESU
consists of stocks from the Rogue River,
Klamath River, Trinity River, and Eel
River basins. Smaller basins known to
support coho salmon include the Elk
River in Oregon, and the Smith and Mad
Rivers and Redwood Creek in
California.

The Oregon Coast ESU is composed of
populations between Cape Blanco and
the Columbia River. More than one
million coho salmon are believed to
have returned to Oregon coastal rivers
in the early 1900s (Lichatowich, 1989),
the bulk of them originating in this ESU.
Current production is estimated to be
less than 10 percent of historical levels.
Spawning in this ESU is distributed
over a relatively large number of basins,
both large and small, with the bulk of
the production being skewed to the
southern portion of its range. There, the
coastal lake systems (e.g., the Tenmile,
Tahkenitch, and Siltcoos basins) and the
Coos and Coquille Rivers have been
particularly productive for coho salmon.
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Previous Federal ESA Actions Related
to Coho Salmon

The history of petitions received
regarding coho salmon is summarized in
the proposed rule published on July 25,
1995 (60 FR 38011). The most
comprehensive petition was submitted
by the Pacific Rivers Council and 22 co-
petitioners on October 20, 1993. In
response to that petition, NMFS
assessed the best available scientific and
commercial data, including technical
information from Pacific Salmon
Biological and Technical Committees
(PSBTCs) in Washington, Oregon, and
California. The PSBTCs consisted of
scientists with technical expertise
relevant to coho salmon. They were
drawn from Federal, state, and local
resource agencies, Indian tribes,
industries, professional societies, and
public interest groups. NMFS also
established a Biological Review Team
(BRT), composed of staff from its
Northwest Fisheries Science Center and
Southwest Regional Office, which
conducted a coastwide status review for
coho salmon (Weitkamp et al., 1995).

Based on the results of the BRT
report, and after considering other
information and existing conservation
measures, NMFS published a proposed
listing determination (60 FR 38011, July
25, 1995) that identified six ESUs of
coho salmon ranging from southern
British Columbia to central California.
The Olympic Peninsula ESU was found
not to warrant listing and the Oregon
Coast ESU, Southern Oregon/Northern
California Coast ESU, and Central
California Coast ESU were proposed for
listing as threatened species. The Puget
Sound/Strait of Georgia ESU and the
lower Columbia River/southwest
Washington Coast ESU were identified
as candidates for listing. NMFS is now
in the process of completing status
reviews for these latter two ESUs;
results and findings for both will be
announced in an upcoming Federal
Register notice.

On October 31, 1996, NMFS
published a final rule listing the Central
California Coast ESU as a threatened
species (61 FR 56138). Concurrently,
NMFS announced that a 6-month
extension was warranted for the Oregon
Coast and Southern Oregon/Northern
California Coast ESUs (61 FR 56211)
due to the fact that there was substantial
disagreement regarding the sufficiency
and accuracy of the available data
relevant to the listing determination
(pursuant to section 4(b)(6)(B)(i) of the
ESA). The NMFS has now completed a
review of additional data pertaining to
these two ESUs and has updated its

west coast coho salmon status review
(NMFS, 1997a).

Summary of Comments Regarding the
Oregon Coast and Southern Oregon/
Northern California Coast ESUs

The NMFS held six public hearings in
California, Oregon, and Washington to
solicit comments on the proposed
listing determination for west coast
coho salmon. Sixty-three individuals
presented testimony at the hearings.
During the 90-day public comment
period, NMFS received 174 written
comments on the proposed rule from
state, Federal, and local government
agencies, Indian tribes, non-
governmental organizations, the
scientific community, and other
individuals. In accordance with agency
policy (59 FR 34270, July 1, 1994),
NMPFS also requested a scientific peer
review of the proposed rule, receiving
responses from two of the seven
reviewers. A summary of major public
comments pertaining to the Oregon and
Northern California coho salmon ESUs
(including issues raised by peer
reviewers) is presented below, grouped
by issue categories.

Issue 1: Sufficiency and Accuracy of
Scientific Information and Analyses

Comment: Many individuals urged
NMFS to use the best available scientific
information in reaching a final
determination regarding the risk of
extinction that the coho salmon ESUs
face. Comments received from a peer
reviewer, as well as from scientists
representing state fish and wildlife
agencies, tribes, and the private sector,
disputed the sufficiency and accuracy of
data that NMFS employed in its
proposed rule to list west coast coho
salmon. In particular, they questioned
the data relating to the ESUs in Oregon
and California. The primary areas of
disagreement concerned data relevant to
risk assessment and NMFS’ evaluation
of existing protective measures.

Response: The ESA requires that
listing determinations be made on the
basis of a population’s status which is
determined by using the best available
scientific and commercial data, with
subsequent consideration being given to
state and foreign efforts to protect the
species. In response to the comments
summarized above, NMFS published a
document (61 FR 56211, October 31,
1996) extending the final listing
determination deadline for the Oregon
Coast and Southern Oregon/Northern
California Coast ESUs for 6 months to
solicit, collect, and analyze additional
data. During this period, NMFS met
with fisheries co-managers and received
new and updated information on coho

salmon in British Columbia,
Washington, Oregon, and California.
This was deemed critical to assessing
the current status of coho salmon ESUs.
This new information, more fully
described in a report from the NMFS
BRT (NMFS, 1997a), generally consists
of updates of existing data series, new
data series, and new analyses of various
factors. NMFS also received analyses
and conservation measures associated
with the OCSRI (OCSRI, 1996 and
1997). The OCSRI components relating
to hatchery and harvest measures were
assessed by the BRT (NMFS, 1997a),
while remaining measures were
assessed by the NMFS Habitat program
(NMFS, 1997b).

NMPFS believes that information
contained in the agency’s 1995 west
coast coho salmon status review
(Weitkamp et al., 1995), together with
more recent information collected by
NMFS scientists and information
provided to NMFS by other sources
since the proposed listing determination
was published, represent the best
scientific information presently
available for coho salmon populations
on the Oregon and California coast.
NMFS believes that this information is
sufficient and accurate, and, in
accordance with the ESA, finds it both
mandatory and appropriate to make a
listing determination at this time. If
substantial new scientific information
indicates a change in the status of either
coho salmon ESU, NMFS will
reconsider the present listing
determinations.

Comment: Some commenters felt that
NMFS should establish explicit listing
criteria common to all coho salmon
ESUs, and noted that such criteria
would lead to different conclusions
regarding extinction risk.

Response: At this time, there is no
accepted methodology nor explicit
listing criteria for determining the
likelihood of extinction for Pacific
salmon. In November 1996, NMFS’
Northwest and Southwest Fisheries
Science Centers sponsored a
symposium/workshop on ““Assessing
Extinction Risk for West Coast Salmon”
(Seattle, November 13-15, 1996). The
objective of the workshop was to
evaluate scientific methods for assessing
various factors contributing to
extinction risk for Pacific salmon
populations. A preliminary summary of
key recommendations was considered
by the BRT during the coho salmon
status review. Most of these
recommendations require long-term
development of improved methods, and
thus, could not be substantially applied
in this review.
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In recent months, NMFS has also
evaluated three different population
simulation models for coho salmon
developed by members of the OCSRI
Science Team. The preliminary results
of these viability models provide a wide
range of results, with one model
suggesting that most Oregon coastal
stocks cannot sustain themselves at the
ocean survival rates that have been
observed in the last 5 years (even in the
absence of harvest) and another
suggesting that stocks are highly
resilient and would be at significant risk
of extinction only if habitat degradation
continues into the future (more detailed
evaluations of these models are
presented in NMFS’ status review
update (NMFS, 1997a)). While these
models have potential heuristic value,
NMFS is presently reluctant to employ
them to forecast extinction risk for coho
salmon. Instead, NMFS has relied on its
traditional assessment method, which
employs a variety of information types
to evaluate the level of risk faced by an
ESU. These include: (1) Absolute
numbers of fish and their spatial and
temporal distribution; (2) current
abundance in relation to historical
abundance and carrying capacity of the
habitat; (3) trends in abundance, based
on indices such as dam or redd counts
or on estimates of spawner-recruit
ratios; (4) natural and human-influenced
factors that cause variability in survival
and abundance; (5) possible threats to
genetic integrity (e.g., fisheries and
interactions between hatchery and
natural fish); and (6) recent events (e.g.,
a drought or a change in management)
that have predictable short-term effects
on the ESU’s abundance. These
considerations and the approaches to
evaluating them are described in more
detail in Weitkamp et al. (1995) and
have been used by NMFS in other
salmon status reviews. At this time,
NMFS believes that an integrated
assessment using these types of
information is both desirable and
appropriate for determining whether a
Pacific salmon species is likely to
become endangered or extinct.

Issue 2: Description and Status of the

Southern Oregon/Northern California
Coast and Oregon Coast Coho Salmon
ESUs

Comment: A few commenters
disputed NMFS’ conclusions regarding
the geographic boundaries for these
ESUs; those who did, believed that
NMFS should reduce the size/number of
populations that constitute ESUs. One
commenter believed that the Umpqua
River basin (in the Oregon Coast ESU)
should be considered a separate ESU
and that listing was not warranted.

Response: The NMFS has published a
policy describing how it would apply
the ESA definition of a ““species” to
anadromous salmonid species (56 FR
58612, November 20, 1991). More
recently, NMFS and the U.S. Fish and
Wildlife Service (FWS) published a joint
policy, consistent with NMFS’ policy,
regarding the definition of “distinct
population segments’ (61 FR 4722,
February 7, 1996). The earlier policy is
more detailed and applies specifically to
Pacific salmonids and, therefore, was
used for this determination. This policy
indicates that one or more naturally
reproducing salmonid populations will
be considered to be distinct and, hence,
species under the ESA, if they represent
an ESU of the biological species. To be
considered an ESU, a population must
satisfy two criteria: (1) It must be
reproductively isolated from other
population units of the same species,
and (2) it must represent an important
component in the evolutionary legacy of
the biological species. The first
criterion, reproductive isolation, need
not be absolute but must have been
strong enough to permit evolutionarily
important differences to occur in
different population units. The second
criterion is met if the population
contributes substantially to the
ecological or genetic diversity of the
species as a whole. Guidance on
applying this policy is contained in a
scientific paper entitled: ““Pacific
Salmon (Oncorhynchus spp.) and the
Definition of ‘Species’ under the
Endangered Species Act.” It is also
found in a NOAA Technical
Memorandum: “Definition of ‘Species’
Under the Endangered Species Act:
Application to Pacific Salmon.” NMFS’
proposed listing determination and rule
(60 FR 38011, July 25, 1995) for west
coast coho salmon and the west coast
coho salmon status review (Weitkamp et
al., 1995) describe the genetic,
ecological, and life history
characteristics, as well as human-caused
genetic changes, that NMFS assessed to
determine the number and geographic
extent of the coho salmon ESUs.

With respect to the Umpqua River,
NMPFS recognizes that physical and
hydrological conditions in this basin are
unique (i.e., it is by far the largest basin
in the Oregon Coast ESU, and it is the
only basin in the ESU to cut through the
Coast Range to drain the Cascade
Mountains). However, NMFS believes
that application of the agency’s policy
(described above) justifies including
Umpqua River coho salmon populations
as an integral part of the Oregon Coast
ESU. Ocean distribution patterns (based
on marine recovery locations of fish

tagged with coded wire tags) for coho
salmon released from this ESU
(including releases from the Umpqua
stocks) are distinctly different from the
distribution patterns for coho salmon
released from ESUs to the north and
south. Thus, NMFS concludes that the
ocean migration patterns of the Umpqua
stocks are similar to the rest of the
stocks in the ESU. In addition, genetic
data that NMFS reviewed (Weitkamp et
al., 1995) indicate that genetic
discontinuities are particularly
pronounced at Cape Blanco and the
mouth of the Columbia River. While
there is evidence of genetic
heterogeneity within this area (e.g., the
Oregon Department of Fish and Wildlife
(ODFW) has identified the Umpqua
River basin as one of six distinct gene
conservation groups of coho salmon),
NMFS believes that this ESU, as a
whole, which includes the Umpqua
stocks, exhibits a reasonable degree of
reproductive isolation from the other
two ESUs that border it.

Comment: Most commenters
expressed an opinion as to whether
listing was warranted for these and
other coho salmon ESUs, although few
provided substantive new information
relevant to making risk assessments.
The majority of comments stated that
both ESUs should be listed as
threatened or endangered, while
relatively few stated that listing was not
warranted.

Response: Recent Status of the
Southern Oregon/Northern California
Coast ESU: The Estimates of natural
population abundance in the ESU
continue to be based on very limited
information, but the ESU has clearly
undergone a dramatic decline.
Favorable indicators include recent
increases in abundance in the Rogue
River and the presence of natural
populations in both large and small
basins within the ESU—factors that may
provide some buffer against the ESU’s
extinction. However, large hatchery
programs, particularly in the Klamath/
Trinity basin, raise serious concerns
about effects on, and sustainability of,
natural populations. For example,
available information indicates that
virtually all of the naturally spawning
fish in the Trinity River are first-
generation hatchery fish. Several
hatcheries in the California portion of
this ESU have used exotic stocks
extensively in the past, in contrast to
Cole Rivers Hatchery in Oregon which
has only released Rogue River stock into
the Rogue River. New data relating to
coho salmon presence/absence in
northern California streams that
historically supported coho salmon are
even more disturbing than earlier
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results, indicating that a smaller
percentage of streams in this ESU
contain coho salmon than did during an
earlier study. However, it is unclear
whether these new data represent actual
trends in local extinctions, or if they are
simply biased by sampling methods.

In the Rogue River basin, natural
spawner abundance in 1996 was slightly
above levels found in 1994 and 1995.
Abundances in the most recent 3 years
are all substantially higher than they
were in 1989-93, and are comparable to
counts at Gold Ray Dam (upper Rogue)
in the 1940s. Estimated return ratios for
1996 are the highest on record, but this
may be influenced by an underestimate
of parental spawners. The Rogue River
run included an estimated 60 percent
hatchery fish in 1996; this figure is
comparable to the percentages found in
recent years. The majority of these
hatchery fish return to Cole Rivers
Hatchery, but NMFS has no estimate of
the actual number that stray into natural
habitat.

Response: Recent Status of the Oregon
Coast ESU: While this ESU’s current
abundance is substantially less than it
was historically, recent trends indicate
that spawner escapements in this ESU
are stable or increasing as a likely result
of significant harvest restrictions (or
other factors). Although escapement has
been increasing for the ESU as a whole
(1996 estimate of ESU-wide escapement
indicates an approximately four-fold
increase since 1990), recruitment and
recruits-to-spawner ratios have
remained low. While recent natural
escapement has been estimated to be on
the order of 50,000 fish per year in this
ESU (reaching approximately 80,000
fish in 1996), this has been coincident
with drastic reductions in harvest. Pre-
fishery recruitment was higher in 1996
than in either 1994 or 1995, but it still
exhibits a relatively flat trend since
1990. When looked at on a finer
geographic scale, the northern Oregon
coast still has very poor escapement, the
north-central coast is mixed with strong
increases in some streams but continued
poor escapement in others, and the
south-central coast continues to have
increasing escapement.

In contrast to most of the 1980s,
spawner-to-spawner ratios in this ESU
have remained at or above replacement
since 1990 (due primarily to sharp
reductions in harvest). This represents
the longest period of sustained
replacement observed in the past 20
years. It is notable that this sustained
replacement has occurred during a
period of low recruitment and primarily
poor-to-fair ocean conditions. However,
significant concerns remain regarding

the declining trend in this ESU’s
productivity.

Issue 3: Factors Contributing to the
Decline of West Coast Coho Salmon
ESUs

Comment: Many commenters
addressed factors contributing to the
decline of coho salmon. These included
overharvest, predation by pinnipeds,
effects of artificial propagation, and the
deterioration or loss of freshwater and
marine habitats. One peer reviewer and
several commenters believed that
NMFS’ assessment did not adequately
consider the large influence of natural
environmental fluctuations. Some
commenters took exception to
generalizations that NMFS made
regarding the various factors for decline
and requested more detail on the
various factors so that recovery efforts
could be appropriately focussed.

Response: NMFS agrees with the
commenters that many factors, past and
present, have contributed to the decline
of coho salmon. The agency also
recognizes that natural environmental
fluctuations have likely played a large
role in the species’ recent declines.
However, NMFS believes that other
human-induced impacts (e.g., from
overharvest, hatchery practices, and
habitat modification) have been equally
significant and, moreover, have likely
reduced the coho salmon populations’
resiliency in the face of adverse natural
factors such as drought and poor ocean
conditions. Since the time of NMFS’
proposed listing, several documents
have been produced that describe in
more detail the impacts of various
factors contributing to the decline of
coho and other salmonids (NMFS,
19964a, 1997a, and 1997b; OCSRI 1997).
In addition, NMFS has developed a
document titled ‘““Making Endangered
Species Act Determinations of Effect for
Individual or Grouped Actions at the
Watershed Scale” (NMFS, 1996b). This
document presents guidelines to
facilitate and standardize
determinations of “‘effect’” under the
ESA and includes a matrix for
determining the condition of various
habitat parameters. This matrix is being
implemented in several northern
California and Oregon coastal
watersheds and is expected to help
guide efforts to define salmon risk
factors and conservation strategies
throughout the west coast. A concise
description of information contained in
these documents, as well as new
information provided by commenters,
has been incorporated in the section
below titled “Summary of Factors
Affecting Coho Salmon.”

Issue 4: Adequacy of Existing
Conservation Measures or Regulatory
Mechanisms

Comment: Many commenters
expressed opinions regarding the
adequacy of existing conservation
efforts or regulatory mechanisms. While
many thought that existing programs
were sufficient to conserve coho salmon
(and hence avoid listing), others
believed that efforts were either
inadequate, poorly implemented, or of
uncertain benefit to the species.

Response: The regulatory mechanisms
established by Federal, state, tribal, and
local governments provide the most
effective and available means to prevent
a species from facing the peril of
extinction. In its proposed rule, NMFS
concluded that existing measures were
not sufficient to offset population
declines. Since that time, several
documents have been produced that
describe in more detail the existing
conservation efforts for salmon in
Oregon and California (NMFS, 19963,
1996¢c, and 1997b; OCSRI, 1997).
Moreover, the agency has reviewed a
variety of state and Federal conservation
efforts (including regulatory
mechanisms) aimed at protecting coho
salmon and their habitats in these ESUs,
and NMFS recognizes that significant
conservation efforts have been made by
an array of government agencies and
private groups in California and Oregon.
NMFS has also developed a document
titled ““Coastal Salmon Conservation:
Working Guidance for Comprehensive
Salmon Restoration Initiatives on the
Pacific Coast” (NMFS, 1996d). This
document was drafted to guide the
Pacific Coast states, tribes, and other
entities in taking the initiative for
coastal salmon restoration; it also
provides a framework for developing
successful salmon restoration strategies.
Information that commenters provided
regarding existing regulatory
mechanisms has been incorporated in
the sections below titled: “Summary of
Factors Affecting Coho Salmon, and
Efforts to Protect Oregon and California
Coho Salmon.”

Issue 5: Information Received After the
Close of the Comment Period

Comment: When the states of Oregon
and California announced that they
were in the process of developing
salmon restoration initiatives (61 FR
56211, October 31, 1996), it generated
considerable interest among the general
public. This was especially true for the
OCSRI. Between the time the August
OCSRI draft was released and this
Federal Register document was written,
NMFS received a great deal of
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correspondence on this subject. Some of A. The Present or Threatened

the mail was addressed to NMFS, but
much of it arrived in the form of
courtesy copies of mailings sent to the
state. The majority of the comments
NMFS received supported the concept
of a state restoration initiative, but they
also expressed the thought that NMFS
should still provide the additional
protections afforded by a listing under
the ESA.

Response: NMFS has considered this
information and thanked as many of
these commenters as time has allowed,
and, moreover, appreciates the input it
has received from the many comments
that were submitted.

Summary of Factors Affecting Coho
Salmon

Section 4(a)(1) of the ESA and NMFS
listing regulations (50 CFR part 424) set
forth procedures for listing species. The
Secretary of Commerce (Secretary) must
determine, through the regulatory
process, if a species is endangered or
threatened based upon any one or a
combination of the following factors: (1)
The present or threatened destruction,
modification, or curtailment of its
habitat or range; (2) overutilization for
commercial, recreational, scientific, or
educational purposes; (3) disease or
predation; (4) inadequacy of existing
regulatory mechanisms; or (5) other
natural or human-made factors affecting
its continued existence.

The factors threatening naturally-
reproducing coho salmon throughout its
range are numerous and varied. For
coho salmon populations in California
and Oregon, the present depressed
condition is the result of several long-
standing, human-induced factors (e.g.,
habitat degradation, harvest, water
diversions, and artificial propagation)
that serve to exacerbate the adverse
effects of natural environmental
variability from such factors as drought,
floods, and poor ocean conditions.

As noted earlier, NMFS received
numerous comments regarding the
relative importance of various factors
contributing to the decline of coho
salmon. Several recent documents have
been produced that describe in more
detail the impacts of various factors
contributing to the decline of coho and
other salmonids (NMFS, 1996a, 1997a,
and 1997b; OCSRI, 1997). The following
sections provide an overview of the
various risk factors and their role in the
decline of Oregon and California coho
salmon.

Destruction, Modification, or
Curtailment of its Habitat or Range

NMEFS, in conjunction with the State
of Oregon, identified the habitat factors
for decline that have affected coho
salmon. The factors are: Channel
morphology changes, substrate changes,
loss of instream roughness, loss of
estuarine habitat, loss of wetlands, loss/
degradation of riparian areas, declines
in water quality (e.g., elevated water
temperatures, reduced dissolved
oxygen, altered biological communities,
toxics, elevated pH, and altered stream
fertility), altered streamflows, fish
passage impediments, elimination of
habitat, and direct take. Additional
detail on each of these factors for
decline can be found in reports by
NMFS (NMFS, 1996a, 1997a, and
1997b) and the State of Oregon (OCSRI,
1997).

The major activities responsible for
the decline of coho salmon in Oregon
and California are logging, road
building, grazing and mining activities,
urbanization, stream channelization,
dams, wetland loss, beaver trapping,
water withdrawals and unscreened
diversions for irrigation. Many
commenters expressed concern that
these and other habitat-related
activities, if unchecked, could
ultimately lead to the ESUS’ becoming
endangered or extinct. The following
discussion provides an overview of the
types of activities and conditions that
adversely affect coho salmon in coastal
watersheds.

Numerous studies have demonstrated
that land use activities associated with
logging, road construction, urban
development, mining, agriculture, and
recreation have significantly altered the
quantity and quality of coho salmon
habitat. Impacts of concern associated
with these activities include the
following: Alteration of streambank and
channel morphology, alteration of
ambient stream water temperatures,
alteration of the magnitude and timing
of annual stream flow patterns,
elimination of spawning and rearing
habitat, fragmentation of available
habitats, elimination of downstream
recruitment of sp